DocuSign Envelope ID: 84209B88-7E80-4DDC-95F6-3304AC0AF277
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SITE DATA =
[
HEORMATION 1O B8 SHOVIM OF _TANS Drainage Area ... 74 SQML .. Source USGS QUAD: SOUTHWEST LUMBERTON STREAMSTATS o
5 EL.Taken @ River Station 35078 RESIDENTIAL WOODED z BRIDGE SURVEY & HYDRAULIC DESIGN REPORT
Design: Discharge ... . .. 13,700 ... cfs. Frequency ......... 50 ... r. Elev. ... .. 1M9.5 ... ... ft. River Basin . . . . LUMBER . Character ... .. RESIDENTIAL <WOODED = AR
’ ’ avensy Y ¥ N. C. DEPARTMENT OF TRANSPORTATION
Base Flood: Discharge ........ 15,900.... .. cfs.  Frequency .. .. . 100 . yr. Elev. ... .. 1204 .. ft. Stream Classification (Such as Trout, High Quality Water, etc.) CL C; SW; NC NATURAL & SCENIC RIVERS z; DIVISION OF HIGHWAYS TDPS
=3
Overtopping: Discharge . . .. : 21,000+ ... .cfs. Frequency ....... 900+ ... ... yr. Elev. ....... 121.8* ... ... ft. Data on Existing Structure 1@47.25', 3@47.5',1@47.75', 1@30.25' RC_DECK ON |-BEAMS . 25 RALEIGH, N. C.
— ’ U)
"OT OCCURS AT SHOULDER -L- STA.19+40 = ELEV=1218 (EBTS & INTBIS:RC CAPPPC PILES Total Waterway Opening ... 3951......s ",
Waterway Opening Below 100yr. WS EL. ... 2952 ... s.t. = . . .
ADDITIONAL INFORMATION AND COMPUTATIONS Debris Potential: Low........ Moderate ... X ... High ... .. " 1.D. No....... B-398> ... Project No. .......... ATTA9NY Proj. Station .........22+08 -L= .
@ - RIVER Bridge Inv. No... 0175
HYDROLOGY: Data on Structures Up and Down Stream ... ... 2. County ....... .ROBESON .. . Bridge Over ... ... LUMBER RIVER . _.......... ndge Inv. No.  Y=....
REPORT 2009-5158 ** = .
DAZ714 SQ. Mi. REGION. 3 (45.3%) REGION 4 (547%) | FEMA MODEL DISCHARGES:" UPSTREAM: BR #770146 (OAL=380')ON 1-95 . . ... o On Highway..SR.1600 (W 5TH ST)..  Between .APPLE ST.(SR.1599) and ... N WATER ST (SR 1336) ...
o\: 7 "
Q0= 8,850 cfs ] DA=7256 SQ.M.. ... . DOWNSTREAM; BR #770125 (OAL=285") ON NC-AWNC72. ... o Recommended Structure . 3@927457 GIRDER (FIB) ..
JQ25= M,500.cfs ] Q0= 8150 cfs . . Design Control Elev. . MAINTAIN OR IMPROVE EXISTING L.O.S AR DR A
m; . ! n” 7 " (<]
Q50= 13700 cfs Q25=_10,700 cfs . Gage Station No. . . 02134170 . Period of Records . .. 2000-2021. . ... .. yrs. ~ Recommended Width of Roadway40'-07. CLEAR BRIDGE WIDTH, 58'-4" OUT-TO-OUTskew ........ 20
SEP. 2018 N L -~ .
LQ100=15,900 efs .| Q50=_12,800 cfs . Max. Discharge . ... 17000 cfs.  Date HURRICANE FLORENCE  Frequency ... 100 YR + ™ Recommended Location is (-Up; At,Bown} Stream from Existing Crossing. ... AT
= _ L . =
JQ500= 21000 cfs Q100=_ 14,900 cfs . HISI‘OI‘I(;.‘IIE|P Flood Irrl}‘grmoa_:_lon: - 4 of w Latitude 34.62020 Longitude ... ...-79.01065 . ... . . ..
. eriod o [a)
e .....1.Q500= 20200 cfs Date 2018 Elev.119.7"._ft. Est. Freq. 100+ yr Source 02134170 GAGE PEAK STREAMFLOW Knowledge...21.. . yrs. -
* NOTE: FEMA DISCHARGES USED FOR COMPLIANCE NO OVERTOPPING BRANDON LOVE Period of . Statewide Tier [ Regional Tier Sub—Regional Tier [
** NOTE: USGS DISCHARGES USED FOR DESIGN . Date ......... Elev..........ft.Est. Freq. 100+ yr Source FLOODPLAIN  ADMINISTRATOR Knowledge.... 20 _yrs. —
GAGE 02134170 COULD NOT BE USED WITH THE GAGED LOCATION WEIGHTED METHODOLOGY OR UNGAGED Period of = Bench Mark is ... BM-1 (RR SPIKE IN BASE OF 207 OAK) 32.81'RT OF -L- STA 15+44.48 ... ..
NEAR GAGED LOCATION METHODOLOGY SINCE THE GAGE IS NOT PART OF THE SIR 2009-5158 METHODOLOGY. Date......... Elev........... ft.Est. Freq. ... ... yr.Source ... Knowledge...........yrs. N
~ Northing . . . 316724 Easting ... .. 1996085 Elev. . 118.49  f Datum: NAVD 88
_____________________________________________________________________________________________________________________________________ Historical Scour Info. : General ...........ft. Contraction......—=.....ft. Local..... 7. ft. A
..................................................................................................................................... Channel Slope ... 0.003 _ fft Source .. . USGS QUAD  Normal Water Surface Elev. .......109.0 fi. 2
.SCOUR | HEC-18, REV. 2012; computations by hand using HEC-RAS ver.4.1.0 valves . ... . ... ... .. Manning'’s n: Left O.B.0:032-0.15 Channel 0.035-0.065Right O.B. 0.032-0.15 Source . FIELD OBSERVATIONFIS 8
DETAILED STUDY FIRM PANEL #9391 Floodway o
CONTRACTION SCOUR (100 YR) | . CONTRACTION SCOUR (500 YR) = Flood Study /Status . DATE 1262019 DATE 1262019 Established2 ... YES . =
_(Live Bed Equations Used): .. (Live Bed Equations Used): . . . . . .. ... ... .. .. Flood Study 100yr. Discharge .. 14900 c.f.s. WS Elev.: With Without 35
B Qubrg wi - Qubrg w1 Floodway ...120.4 ft.  Floodway 21200 . o
enf(e) ()] & w=vv L v=vlte) ()] & %=y, @ River Station 350786 o
DESIGN DATA .
______ =182 .. K=069 o w=198 L K=069 2
______ Q =12284 cfs Q@ =13335cfs 1 @ =16026 cfs  Q, =18273 cfs Hydrological Method ....... USGS REPORT SIR 20095158 . .. ... ... ... ... [a)
_____ w, =119.2" wp,=1392° | w =192 w,=1392 Hydraulic Design Method . HEC-RAS VER. 4.1.0  PROJ. TITLE: B-5985_LUMBER RIVER SR1600_NC41_NC72.PRJ K’
S
Y, =11.6 CHANNEL Y, =12.6’ CHANNEL Floods Evaluated: F(re)q. (?) Elfev. Backwater Bridge Opening Velocity s
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' yr. c.fs (ft.) (f.) (f.p.s.) Z
@ River Station - 10 . 8850 ... ... nz2...... 02 ... . 3.9 .. .
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 350786 z
LOCAL SCOUR (100 YR) 250 ... n500 ... ... n8.5 .. ... o2 4.4 S
0.65 0.4 2
 Yspigr =M [(2.0)(K1)(KQ)(Kg)(@Y4) (Fry) T (DESIGN) 50 .. . 13,700 . N5 .02 A8 &
. 0.43 :
YopeT187 [2O00ONO0NE 87 029> = [7a] 100, 15,900, ... 1204, .. 03.. 52 »
LOCAL SCOUR 500 YR 00 21.100 2 0.1 6.3 % g / ‘\,\\\.\\\{\\i\\\'\\\n\h\fuIlu?l/!//iu/'///;,,;//;~
( 36'5'"6'21 ------------------------------------------------------------------------------------------ 200 A R 219 L8l o = ferneniiL Sn ,....4,/?0("%.
. . wi: ENGINEERIN S Qs L, %
- Yspigr =M [(2.0)(K1)(K2)(K3)(0Y7) (Fry) ] Waterway Opening Provided BelowDesign W.S. Elev. . 2857 s.f,100yr W.S. Elev. . 3073 _ sf.Total 3785 sf., 2 Designed by: HARMINDER SINGH, PE  ——""7—— §§Q..\"QQ6E % /4:7 Z
0.65 0.43 ) 5 =7 Vg
Ys p:...=20.0 [(2.0)(1.0)(1.0)(1.1)(3.520.0 0.27 = i i 5.2 ; ; 1.0 ] . . FORREST BROOKS, El S ! SEAL Y E
Y5 pigr =20.0 [(2.0)(1.0)(1.0)(1.1)(3.520.0 )()] _________________________________________________________________ Average Channel Velocity (Design)....5:2 . . f.p.s. Average O]\c/)%rl%aRnlf )s/.eolocny (DeSIQn)'160"YR”—"'7'.'4""f'p's' : Assisted by: FORREST BROOKS, EIl ... Date 9142021 =i Toassel | E
_____________________________________________________________________________________________________________________________________ Computed Scour: General ... ... 77....... ft. Contraction .500 YR -7.4 ft Local ...500 YR - 8.1 _ f. E Project Engineer : KEVIN ALFORD,PE %?/%/@W}SQE Sk H
2 DocuSigned by: % ..mc'. ......\2\§
Is a Floodway Revision Required? ..MOA TYPE 1 (0.1" MAX DECREASE AT HEC-RAS SECTION 354165) & Reviewed by: ...... E"”’"’M ________________________________ ’%,,,{/1/05 """ S\
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